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CHAPTER 1: GENERAL INTRODUCTION 
At the core of landscape architecture is the ability to combine "the essential basic knowledge 
of natural science...with artist's creativity" (Gazvod, 2002). 
Introduction 
In the United States, as urban areas continue to expand and more land is being 
developed, there is a growing concern for the quality of the nation's surface water. Increasing 
development and urbanization of watersheds has resulted in a significant increase in runoff 
volume and pollutant loadings (Livingston 1989). Urban runoff can contain a variety of 
pollutants including suspended solids, hydrocarbons such as grease and oils, heavy metals, 
and nutrients (Claytor and Schueler 1996). Nitrogen and phosphorus, two common nutrients 
associated with lawn fertilizers, are also entering urban surface waters through stormwater 
runoff. The US Environmental Protection Agency (EPA) (1983) conducted a nation wide 
study on urban runoff under the Nationwide Urban Runoff Program (NLTRP) and found 
varying amounts of these pollutants depending on intensity of land use. 
Landscape architects and engineers, as well as local governments, are starting to 
explore alternatives to address the growing urban runoff problem. One way to deal with the 
variety of pollutants is to direct the runoff through constructed wetlands and utilize the 
natural water cleaning processes they possess. 
The use of constructed wetlands in the management of storm water runoff, 
particularly within the urban setting, is gaining acceptance but is still a relatively new 
technology. Constructed wetlands are designed to perform a specific function — to remove 
pollutants (sediments, nutrients, and heavy metals) carried in storm water runoff prior to 
discharging into ponds, streams, or lakes. 'The removal of pollutants is especially important in 
an urban setting since many pollutants accumulate on impervious surfaces then wash into 
nearby surface waters as stormwater runoff. Constructed wetlands can not only meet 
stormwater treatment objectives at lower costs, but also create wildlife habitat, recreation 
opportunities, and become a resource for reclaimed water for irrigation (Campbell and Ogden 
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1999). Establishing a wetland ecosystem can also reintroduce or maintain part of the natural 
hydrology of the site that was lost to urban development. 
The design of a constructed wetland involves many professions including 
environmental engineers, ecologists, hydrologists, policy makers, and landscape architects. 
Each profession brings with them a specific set of skills. Environmental engineers study the 
removal mechanisms and optimal retention times; ecologists understand wetland ecology, 
including plant and animal species; hydrologists are the water experts, knowing how the 
water moves across the land and through the soil; policy makers implement and enforce 
regulations and laws that control urban runoff; and landscape architects synthesize each facet 
and design an aesthetically pleasing and socially functional place. 
Definition of Wetlands 
The term "wetlands" can have many different meanings and connotations to different 
people. The 1977 Army Corp of Engineers definition is the framework for the Clean Water 
Act, which under Section 404 defines wetlands as "those areas that are inundated or saturated 
by surface or ground water at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions." 
Wetlands can be classified either by vegetation or physical features. Classes of 
wetlands based on vegetation include swamp (dominated by trees), marsh (dominated by 
grass), and bog (dominated by shrubs and large quantities of moss) (Lewis 2001). The 
hydrogeomorphic approach is used to classify wetlands based on physical features such as 
water source (groundwater, surface water, or precipitation) or position in the landscape 
(depression, river floo~iplain, or estuary fringes). (Lewis 2001). 
Wetlands play a key role in the landscape. They function to convey and store water, 
reduce the velocity of water flows, modify pollutants, and create animal and plant habitat 
(Lewis 2001 and Livingston 1989). The different functions wetlands provide are important in 
the protection of water quality on surface waters such as lakes and streams. Lewis (2001) 
identifies the detention of water as an important function of wetlands that improves water 
quality over time. Water detention promotes sediment settling and physical and biological 
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processes that modify nutrient concentrations and lessen the influence of nutrients on surface 
waters. 
Wetlands are complex systems. Few studies have been conducted on their use 
specifically in storm water management resulting in uncertainty in their effectiveness and 
lack of understanding (Livingston 1989 and Johengen and LaRock 1993 ). However, the 
importance of microbial processes in wetlands, including mineralization of nutrients; 
degradation of organic pollutants; denitrification; and nitrification (Duncan and Groffinan 
1994 and Carlisle et al. 1991), are being recognized as an alternative to conventional storm 
water management. With water quality as a global concern, 
The International Joint Commission (1989) has recognized the water purification 
role of wetlands, and has indicated that it should be given serious consideration in 
controlling pollution in the Great Lakes Basin. (p.419, Carlisle et al. 1991) 
Constructed Wetlands (Surface and Sub-surface) 
Constructed wetlands build on the ideas and principals of natural wetlands. Because 
constructed wetlands are not regulated, a formal definition is not found in regulatory 
literature. However, the U.S. EPA (1993) recognizes constructed wetlands as engineered 
systems that are designed and constructed to utilize natural process and do so within a 
controlled environment. 
The rationale for constructing wetlands for urban stormwater control is based on 
the flood control and more importantly, the water quality improvement function 
of natural wetlands. (p.419, Carlisle et al., 1991) 
Constructing a wetland for urban storm water control typically has four essential 
components: 1) barrier material, typically a 30 mil plastic liner, 2) distribution media which 
consists of coarse rock at the inlet and pea gravel in the filter bed, 3) wetland plants, such as 
cattails, bulrushes, reeds and sedges, and 4) an under-drain system which moves the treated 
water out of the wetland (Gustafson et al., 2001). The cross section of a constructed wetland 
in Figure 1.1 illustrates these four components. 
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Figure 1.1. Diagram showing essential parts of a constructed wetland (Oklahoma DEQ 
2004). 
As Duncan and Groffinan (1994) point out, "wetland biogeochemistry involves 
complex interactions between hydrology, vegetation, soils, and microbial processes." The 
complex interactions within a wetland can make it challenging to design a constructed 
wetland to mimic the rnatural variety. Often constructed wetlands lack the proper 
environment for adequate microbial activity compared to natural wetlands (Duncan and 
Groffinan 1994). 
There are two basic types of constructed wetlands for wastewater treatment, surface 
flow (SF) wetlands (Figure 1.2) and subsurface flow (SSF) wetlands (Figure 1.3). 
Surface flow wetlands 
Axler et al. (1998) adequately describe surface flow wetlands as resembling natural 
wetland ponds. They state that 
wetland plants grow from the soil bottom of the wetland and water moves through 
the system at the surface. Water evaporates off the surface and atmospheric 
oxygen re-aerates the surface while deeper water and sediments remain 
anaerobic. The direct exposure to the air typically provides more oxygen than do 
the plants alone, and so these systems can be better at nitrification. ...They also 
typically require more space than SSFs for the same level of treatment. (Axler et 
al. 1998) 
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Figure 1.2. Surface floov (SF) constructed wetland (NAU 2004). 
Sub-surface flow wetlands 
In SSF systems, the water moves beneath the surface, eliminating odors and standing 
water that could come in contact with humans or become a mosquito habitat (Axler et al. 
1998). According to Gustafson et al. (2001), "the SSF is the most common constructed 
wetland system used for small flows and is often used for individual homes, small clusters of 
houses, or resorts." 
By nature of the design, SSF wetlands are primarily anaerobic since most of the filter 
media and soil is saturated. However, aerobic processes also occur in all SSF systems where 
oxygen is brought into the soil by plant roots (Axler et al. 1998). SSF wetlands are well 
suited for colder climates since there is no open water and depth can be adjusted to minimize 
freezing. 
Figure 1.3. Subsurface flow (SSF) constructed wetland (NAU 2004). 
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Nonpoint Source Pollution (NPS) 
Throughout the lower 48 states, over 50% of wetlands have been lost, through 
drainage or habitat conversion, in the past Z00 years (Olson 1993). Wetlands can serve an
important function of buffering lakes and streams by reducing runoff velocity and 
intercepting pollutants before reaching these surface waters. Of the nation's impaired waters, 
approximately two-thirds are a result from nonpoint source pollution, with the primary cause 
of impairment being nutrient and sediment loading (Baker 1993). Increasing development 
and urbanization of watersheds has resulted in a significant increase in the volume of water 
entering lakes and streams. For example, the Des Plaines River in Illinois has had an increase 
in median discharge from 4 ft3/sec. in 1886 to over 700 ft3/sec. in more recent years 
(Apfelbaum 1993). And much of this additional water carries nonpoint source pollutants with 
lt. 
Nonpoint source (NPS) pollution is a concern for many of the United States' inland 
surface waters, including rivers and lakes, because it contributes over 65% of the total 
pollution load (Olson 1993). According to Baker (1993), it is the "major remaining cause of 
surface water impairment," since many point sources have been reduced. Sources of NPS 
pollution include urban or agricultural runoff, septic systems, concentrated agricultural 
wastes, and construction sites. 
Land use patterns in urban development are one source of NPS pollution. Impervious 
surfaces dominate the landscape, changing the natural hydrology by altering peak flow 
characteristics and total runoff (Livingston 1989). Water quality is also impacted by 
impervious surfaces since rain water transports sediments and chemicals that are deposited 
on these surfaces (Livingston 1989). Sources of urban NPS pollution can be broken down 
into five categories: 1) rooftops, 2) parking lots, 3) streets and highways, 4) automotive (such 
as fueling sources or service areas), and 5) residential (non-rooftop) (Claytor and Schueler 
1996). In general, rooftop runoff contributes fewer pollutants, especially sediment and 
nutrients, but can contain higher levels of metal contamination, such as copper and zinc 
(Claytor and Schueler 1996). Pollutant runoff concentrations for parking lots and street and 
highways strongly depend on the type and amount of automobile traffic. Both parking lots 
and roadways contain higher levels of oil, grease, and trace metals than compared to average 
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runoff concentrations, and commercial streets are ~ particularly potent source of pollution 
(Claytor and Schueler 1996). The overall residential contribution to pollutant loading is 
relatively low; however, lawns and driveways are particularly high for sediment, phosphorus, 
and fecal coliform bacteria (Claytor and Schueler 1996). 
Brezonik and Stadelmann (2002) summarized an extensive study in Minneapolis and 
St. Paul, Minnesota which measured the concentrations of several different urban runoff 
pollutants. These data are reproduced in Table 1.1, and can be compared to the results of the 
EPA's National Urban Runoff Program (NURP) which Claytor and Schueler (1996) 
summarize and are reproduced with some modification. The pollutants in the table represent 
the most common pollutants found in urban runoff. Comparing the two studies shows the 
level of nonpoint source pollutants in Minneapolis and St. Paul correlates closely with the 
national study, although slightly higher levels of COD and TP were measured. 
Table 1.1. Mean pollutant concentrations for storm water runoff. All data in mg/L. 
(Brezonik and Stadelmann 2002 and Claytor and Schueler 1996). 
Pollutant Brezonik and Stadelmann 
Study Average 
NURP Study Average 
Total suspended solids (TSS) 184 ---
Total phosphorus (TP) 0.58 0.46 
Total nitrogen (TN) 3.08 3.31 
Nitrate-nitrogen (NN) 0.53 0.96 
Chemical Oxygen Demand 
(COD) 
169 90.8 
Biological Oxygen Demand 
(BOD) (5-day) 
--- 11.9 
Zinc --- 0.176 
Lead 0.06 0.180 
Copper --- 0.047 
One way to deal with the above nonpoint pollutants is to direct runoff through 
constructed wetlands and utilize the water cleaning processes they possess. Establishing a 
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wetland ecosystem can also reintroduce or maintain part of the natural hydrology of the site 
that was lost to urban development. The NURP study pollutant averages are a starting point 
for designing constructed wetlands. Brezonik and Stadelmann (2002) found that "the effects 
of urban runoff on receiving water quality are highly site-specific, however, making it 
difficult to predict impacts and design appropriate management and control practices without 
site-specific data" (p.1744). Although wetlands have an inherent ability to sequester or 
transform pollutants, ban runoff can contain oils and other chemicals that can negatively 
impact the effectiveness of the wetland and plant viability (Olson 1993 and Shutes et al. 
1997). Obtaining site-specific data including land use patterns can indicate the different types 
of pollutants present acid influence the design of the constructed wetland. 
Considerations for Wetland Design 
Constructed wetland design requires technical considerations in order to achieve 
desired functional results. For wetlands to be most effective, they must be part of an
integrated landscape, sited correctly, and not overloaded (Olson,1993). Shutes et al. (1997) 
offer the following design considerations: 
• Substrate: The substrate is an important factor in the design of a constructed wetland. 
Possible substrate material includes gravel, sand, or existing soils. Use of industrial 
by-products, synch as slag or ash, or other manufactured materials can also be used. 
• Bed depth: Sufficient rooting depth is needed for vegetation to become established. 
One guideline ns O.lm of coarse organic topsoil over O.Sm washed pea gravel. Cost, 
root penetration, desired retention time, and climate should be considered when 
deciding the exact depth for the substrate. For wetlands in colder climates, it maybe 
necessary to increase the substrate depth. 
• Flow rate: The recommended flow rate through the wetland should not exceed 
60mm/day. The inlet velocity should not exceed 0.3-0.5 m/s so as not to overload the 
system. A velocity greater than 0.7 m/s can cause damage to plants and reduce the 
efficiency of pollutant removal. Flow control structures are usually installed in order 
to maintain a more steady flow into the system as well as to minimize damage that 
could occur during a large storm event. 
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• Hydraulic retention time (HRT): An optimum hydraulic retention time will retain the 
average annual storm volume for a minimum of 3-5 hours, with 10-15 hours being 
preferred. Increased retention time will allow for metal accumulation in the sediment 
and plant tissues and for microbial degradation of hydrocarbons. Maryland has 
established guidelines that specify "a detention time of 24 hours for the one-year 
storm" and "a length-to-width ratio of 2:1" to minimize short circuiting (Livingston 
1989). As a constructed wetland ages there could be a concern about accumulation of 
organic matter in the substrate. A build up of organic solids within the substrate voids 
can potentially reduce the hydraulic retention times which can in turn reduce 
treatment levels over time (Tanner et al. 1998). 
Four general categories must be considered in site selection of constructed wetlands: 
land use or general considerations, hydrology, geology, and environmental and regulatory 
considerations (Brodie 1989). when considering land use, the wetland should be placed 
within close proximity of the wastewater stream. Land acquisition can also be a concern as 
constructed wetlands typically need more land than traditional treatment methods. The 
juxtaposition of the proposed wetland to adjacent land uses or landowners should also be 
considered for potential negative impacts, whether perceived or actual (Brodie 1989). 
Both the surface and groundwater flow patterns must be understood when siting a 
wetland. Flood hazard maps, USGS topographical maps, aerial photographs, and site surveys 
can provide information on the flow patterns present. Depending on the function of the 
wetland and the size of the drainage area, it may be beneficial to direct surface flow away 
from the wetland to minimize overloading. (Brodie 1989). Instead, water can be diverted 
into a catch basin or settling pond which can slowly release water into the wetlands. 
Another important consideration when siting a wetland is the area's geology, 
including soil and surface materials, bedrock depth, and topography. For example, where 
nitrogen removal is important in the treatment process, a soil that supports higher microbial 
activity would be best. Soil and surface materials should also be considered for their potential 
use as pond liners (clay, silt), filters (well-graded aggregate), or embankments (Brodie 1989). 
Careful evaluation of bedrock depth will determine whether the constructed wetland will be 
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successful on a site. Shallow bedrock will require blasting or drilling and the subsequent 
removal of the rock or the addition of large amounts of soil. 
Finally, wetland construction requires compliance with multiple federal laws 
including the 1990 Clean Air Act, Clean Water Act of 1977, Endangered Species Act of 
1973, Executive Order 11988 — Floodplain Management, Executive Order 11990 —
Protection of Wetlands, Fish and Wildlife Coordination Act, National Environmental Policy 
Act, and National Historic Preservation Act (Brodie 1989). 
Wetland Perception 
Wetlands are perceived by some as unpleasant, dismal, disease-ridden places (Prince 
1997). One possible reason that there is such an aversion to wetlands may "lie in the fact that 
wetlands are neither strictly Land nor water" (Giblett 1996) and change seasonally. In 
addition, wetlands have extremely complex soil and plant communities and come in a variety 
of types from freshwater marshes and northern patlands to riparian and coastal wetlands 
(Campbell and Ogden 1999). The complexity and variety of wetlands contrasts the modern 
idea of control and progress. 
Wetlands in the U.S. were not always viewed negatively. Native Americans and 
European fur traders were attracted to "wet lands" because of the abundant source of large 
game, fowl, fish and useful plants, although different reasons drew the people there (Prince 
1997). Early surveyors and European settlers, however, found nothing useful within the 
wetlands. The wetlandls were a nuisance and instilled a sense of concern as they proved 
difficult to navigate and provided little timber with which to build shelter (Lewis 2001 and 
Prince 1997). The draining of wetlands was promoted in the early twentieth century in the 
United States (Giblett 1996, Lewis 2001 and Prince 1997). The attitude and perception of 
wetlands in 1915 is captured by a political scientist at the University of I~~Iinnesota when he 
wrote: 
When we consider that these `wet lands' are so vast in extent, that they are 
unproductive and an economic waste, and that they are in many states so 
productive of malarial diseases as to constitute a serious and ever-present menace 
to the lives and health of the people, the importance of the problem of land 
drainage in the United States is apparent. (p. 2, quoted in Prince 1997} 
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Recent research has focused on public perception of and attachment to urban natural 
areas. Carlisle et al. (1991) conducted a survey of different groups with an interest or 
responsibility for stormwater management. They found there was "a general acceptance of 
the use of created wetlands for...stormwater runoff control" (p. 420). However, those that did 
not have direct responsibility for urban runoff were the group that had the most positive 
response to the use of constructed wetlands for stormwater control. Some of the top concerns 
for using constructed wetlands were public safety, water level fluctuations, mosquitoes and 
other insects surrounding the facility, high costs of maintenance, and the proximity of the 
artificial wetlands to housing. 
Kaltenborn and Bjerke (2002) and Ryan (2005) found the presence of water in the 
landscape is a strong indicator for preference, although water alone is not a sure indicator of 
preference or attachment. Frequent users had higher attachment to a place whether water was 
present or not, while restoration volunteers had higher attachment to the concept and not so 
much the location (Ryan 2005). Kaltenborm and Bjerke (2002) found a strong correlation 
between scenes with water to people with an environmentally centered value orientation. 
Palmer (1997) found that `Wetland and Wooded' landscapes were perceived as most natural, 
evoking a sense of peacefulness and beauty, concern in an urban context about the natural 
area becoming too unmanaged was expressed primarily by neighbors, although even the 
general public needed to see signs of human care to appreciate landscaping with native plants 
(Ryan 2005). Ryan concluded, "public participation is essential to ensure that proposed 
design and management decisions are responsive to a wide range of viewpoints" (p39, 2005). 
Public Participation 
The idea of public participation in the United States has been around for hundreds of 
years as a way to allow people to take part in decision-making processes (Wulz 1986). 
Today, many municipal governments and planning agencies include public participation for 
all projects. However, the level at which the public is involved in the decision-making 
process varies widely in type, intensity, extent, and frequency (Sanoff 2000) between 
municipalities and even between projects. Community participation has many meanings and 
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definitions demonstrating the contextual nature of participation and decision-making (Wulz 
1986 and Sanoff 2000). 
Two participation models were identified for this research. One is Arnstein's (1969) 
Ladder of Participation, a classic model often used in community planning. The Ladder of 
Participation constructed by Arnstein consists of eight rungs, with each rung designating a 
higher degree of participation. The first two rungs, manipulation and therapy, don't constitute 
true participation. On these rungs, decision-makers use public participation to `fix' the 
general population or change their values to match those of the decision-makers. The next 
three rungs, informing, consultation, and placation, again are not true participation but 
"degrees of tokenism" (Arnstein 1969). Here, decision-makers allow the public to participate 
and potentially supply input; however, the majority of the information flow is one-way and 
any input provided is not assured to be considered. The final three rungs, the highest degrees 
of citizen participation, are partnership, delegated power, and citizen control. Citizens 
participating in these three rungs are assured their input is considered since they share the 
decision making power. 
The second model, the Scale of Influence proposed by Wulz (1986), describes a 
reciprocal relationship between the designer and client or user. Along the scale, Wulz 
identifies seven distinct levels including Representation, Questionary, Regionalism, 
Dialogue, Alternative, Co-Decision, and Self-Decision. 
Representation is the most passive form of citizen /user participation in this model. 
The only `participation' is the designer's "consideration for the wishes and personal needs of 
the client /user" (Wulz 1986). However, this is also the foundation from which the 
profession of the designer exists and is therefore included in all other forms of participation. 
The levels of Questionary and Regionalism are also quite passive in that the user 
remains anonymous to the designer. Statistics generated from surveys indicating people's 
requirements and wishes are handled systematically and used to inform the design in the 
Questionary technique. Regionalism then is "the combination of representative thinking with 
questioning the local residents" (Wulz 1986). 
Dialogue emerges when there are "informal conversations between the [designer] and 
the local residents" usually early in the design process. Participation typically ends with 
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comments and feedback from the local residents. The Alternative level activates users by 
involving them in the design process and providing design alternatives on which they provide 
feedback. 
Finally, Co-decision and Self-decision have the highest level of user influence on the 
design. In Co-decision, citizens are directly and actively involved from the beginning of the 
design process and decisions are balanced between the user and designer. Self-decision 
identifies every individual as a creative entity and gives the citizens the primary decision-
making responsibility. 
Sanoff (2000) takes a more contemporary look at participation and summarizes 
Arnstein's model into two broad categories; `psuedo' participation, encompassing the 
informing, therapy, and consultation rungs, and `genuine' participation encompassing the 
partnership, delegation of power, and citizen control rungs. According to Sanoff, the main 
purpose of public participation is to involve people in the design decision-making process to 
increase trust and confidence in the process. It also promotes a sense of community by 
providing people a voice in improving the plans in their community (Sanoff 2000). 
Public involvement is identified as important for effective ecosystem management 
and the future success of a proj ect. Brody (2003) found that the quality of a final ecosystem 
plan can waxy depending on whether public groups were involved in the planning process. 
Both Brody (2003) and Sanoff (2000) identify potential barriers to participation such as a 
slower planning process, frustrated participants, and a potentially lower quality final plan 
because of too many compromises in order to please everyone (Brody 2003 and Sanoff 
2000). Professionals may perceive their role as experts to be threatened when decision 
control shifts to the user (Sanoff 2000). However, the presence of key stakeholders can have 
a positive influence on the quality of an ecosystem plan since they can provide a level of 
expertise that might otherwise be absent. 
Research Objective 
The purpose of my research was primarily to understand the role of the landscape 
architect as they interacted with engineers, public agencies, and the public in a collaborative 
14 
design process for constructed wetland projects. The guiding questions for my research 
included the following: 
• What role does the LA have in projects involving extensive engineering or scientific 
knowledge? What is the engineer's role? The public's role? 
• What skills do LA's bring to these projects that other disciplines or professionals may 
not? 
• How is technical information relayed to the public? who is most involved in this 
process? 
• How and when does the public get involved in these projects? 
• Is there a different skill set needed by LA's to work on these projects that are not 
taught in traditional LA curriculum? 
Interview Technique 
A consistent set of interview questions guided the data collection for both the 
professionals and community. The following questions were asked of both the Project 
Engineer and Landscape Architect for each of the three projects. If the question indicates 
(LA) or (Engr), that question was only asked of that specific professional. 
1. How did you become involved in the project? How was your firm chosen to do 
the work? 
2. Who were the different firms /groups that worked on this project? 
3. At what point were each of these groups brought into the project? 
4. Describe the design process for this project. 
5. How often did the project team meet? 
6. What aspects of the project were you (your firm) most involved in? 
7. What were some of the technical issues? Design issues? 
8. What expertise did you bring to the project? How did this influence the project? 
9. What do you think the other players brought to the project (including other firm, 
public, city)? How did this influence the project? 
10. (LA) How involved were you in the technical aspects of the design? How much 
of the technical information do you feel is necessary to understand? 
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11. (LA) Do you think additional knowledge beyond the typical design education is 
useful for this type of work? 
12. How do you feel the working relationship between your firm and the (design / 
engr) firm was on this project? Was there open communication both ways? 
13. How was the public involved in the project? 
14. How much interaction did you have with the public groups? 
15. (Engr) What did you want to public to understand about these wetlands? How 
was this information shared with the public? 
16. Do you think there was an increase in understanding from the public throughout 
the prod ect? 
17. Was there any resistance by the surrounding neighborhood to the project? How 
was it overcome? 
18. Is the project functioning as designed (both from technical and human aspects)? 
The following questions were asked of a member of the Nokomis East Neighborhood 
Association (NENA) that was involved in the Lake Nokomis wetland project. 
1. How did you initially hear about the project? 
2. How did you (your organization) become involved in the project? 
3. At what point were you brought into the project? 
4. Who did you interact with during the project? 
5. What different ways did you participate in the project? 
6. What did you think about the project before it was built? After it was built? 
7. Why were the ponds built? Do they serve any function? 
8. How did you learn about the technical aspects of the project? 
9. Were you satisfied with your level of participation in the project? 
Thesis Organization 
The two chapters that follow are written as papers, each of which could be submitted 
for publication. Data from the interviews specific to public participation, including timing of 
the participation within the design process, involvement of the public in the constructed 
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wetland projects, and with whom the public interacted, are described in Chapter 2. The focus 
of Chapter 3 is to identify and understand the different skills landscape architects contribute 
to the overall design of constructed wetlands. The final chapter, General Conclusions, 
summarizes the overall conclusions of the research and identifies its limitations, and 
recommends future research topics. 
References 
Apfelbaum, S. 1993. "The Role of Landscapes in Stormwater Management." Date accessed 
November 17, 2004. Brodhead, Wisconsin: Applied Ecological Services, Inc. 
http://v~~►~vw. appliedeco.com/Pro~ects/RoleofLandscapes.pdf 
Arnstein, S. R. 1969. "A Ladder of Citizen Participation." AIP Journal July: 216-224. 
Axler, R., B. McCarthy, J. Henneck, and D. Gustafson. 1998. "Constructed Wetland 
Treatment Systems." Date accessed March 4, 2004. St.Paul, Minnesota: University of 
Minnesota Extension Service. 
http://septic.coafes.umn.eduILCMR/Focus%20Articles/Wetlands.htm 
Baker, L.A. 1993. "Introduction to Nonpoint Source Pollution and Wetland Mitigation." In 
Created and Natural Wetlands for Controlling Nonpoint Source Pollution. R.K. 
Olson, ed. Washington D.C.: U.S. Environmental Protection Agency, Office of 
Wetlands, Oceans, and Watersheds. 
Braune, M.J. and Wood, A. 1999. "Best Management Practices Applied to Urban Runoff 
Quantity and Quality Control." Water Science and Technology 3 9(12) : 117-121. 
Brezonik, P.L. and T.H. Stadelmann. 2002. "Analysis and Predictive Models of Stormwater 
Runoff Volumes, Loads, and Pollutant Concentrations from Watersheds in the Twin 
Cities Metropolitan Area, Minnesota, USA." Water Resource 36: 1743-1757. 
Brodie, G.A. 1989. "Selection and Evaluation of Sites for Constructed Wastewater Treatment 
Wetlands." In Constructed Wetlands for Wastewater Treatment: Municipal, 
Industrial, and Agricultural. D.A. Hammer, ed. Chelsea, Michigan: Lewis Publishers. 
Brody, S. D. 2003. "Measuring the Effects of Stakeholder Participation on the Quality of 
Local Plans Based on the Principles of Collaborative Ecosystem Management." 
Journal of Planning Education and Research 22: 407-419. 
17 
Campbell, C.S., and Ogden, M. 1999. Constructed Wetlands in the Sustainable Landscape. 
New York: John Wiley and Sons. 
Carlisle, T.; Mulamoottil, G.; and Mitchell, B. 1991. "Attitudes Towards Artificial Wetlands 
in Ontario for Stormwater Control and Waterfowl Habitat." Water Resources .Bulletin 
27(3): 419-427. 
Center for Watershed Protection. 1998. Better Site Design: A handbook for changing 
development rules in your community. Ellicott City, Maryland: Center for Watershed 
Protection. 
Center for Watershed Protection. 1998. Rapid Watershed Planning Handbook: A 
Comprehensive Guide for Managing Urbanizing Watersheds. Ellicott city, Maryland: 
Center for Watershed Protection. 
Claytor, R. A., and Schueler, T. R. 1996. Design of Stormwater Filtering Systems. Silver 
Spring, Maryland: Center for Watershed Protection, 
Duncan, C.P., and Groffl~ian, P.M. 1994. "Comparing Microbial Parameters in Natural and 
Constructed Wetlands." Journal of environmental Quality 23: 298. 
Engineering Technologies Associates, Inc. 1993. Design Manual for Ise of Bioretention in 
Stormwater Management. Landover, Maryland: Prince George's County 
Government. 
Gazvoda, D. 2002. "Characteristics of Modern Landscape Architecture and Its Education." 
Landscape and urban Planning 60: 117-133. 
Geist, C. and Galatowitsch, S. M.1999. "Reciprocal Model for Meeting Ecological and 
Human Needs in Restoration Projects." Conservation Biology 13 (5): 970-979. 
Giblett, R. 1996. Postmodern Wetlands: Culture, History, Ecology. Edinburgh, Scotland: 
Edinburgh University Press. 
Gustafson, D.M., Anderson, J.L., Heger-Christopherson, S., and Axler, R. 2001. "Innovative 
Onsite Sewage Treatment Systems: Constructed Wetlands." Date Accessed March 4, 
2004. St. Paul, Minnesota: University of Minnesota Extension Service. Last updated 
January 22, 2004. http://septic.coafes.umn.edulResearch/index.html 
18 
Johengen, T. H., and LaRock, P. A. 1993. "Quantifying Nutrient Removal Processes Within 
a Constructed Wetland Designed to Treat Urban Stormwater Runoff." Ecological 
Engineering 2: 347-366. 
Kaltenborn, B.P. and Bjerke, T. 2002. "Associations Between Environmental Value 
Orientations and Landscape Preferences." Landscape and Urban Planning 59(1): 
1-11. 
Lewis, W.M., Jr. 2001. Wetlands Explained: Wetland Science, Policy, and Politics in 
America. New York: Oxford University Press. 
Livingston, E.H. 1989. "Use of Wetlands for Urban Stormwater Management." In 
Constructed Wetlands for Wastewater Treatment: Municipal, Industrial, and 
Agricultural. D.A. Hammer, ed. Chelsea, Michigan: Lewis Publishers. 
Merriam, S.B. 1998. Qualitative Research and Case Study Applications in Education. San 
Francisco: Jossey-Bass Publishers. 
Northern Arizona University (NAU). 2004. LENS Engineering Programs: onsite 
Wastewater Demonstration Project. Date accessed November 16, 2004. Flagstaff, 
Arizona: Northern Arizona University. 
http://www.cet.nau.edulProj ects/'i~VDP/resources/treatmentsyst/Wetland.htm##Process 
Oklahoma Department of Environmental Quality. 2004. Constructed Wetlands. Date 
accessed November 16, 2004. Oklahoma Department of Environmental Quality. 
http://wvvw.deq. state.ok.us/factsheets/local/wetlands.pdf 
Olson, R.K. 1993. "Evaluating the Role of Created and Natural Wetlands in Controlling 
Nonpoint Source Pollution." In Created and Natural Wetlands for Controlling 
Nonpoint Source Pollution. R.K. Olson, ed. Washington D.C.: U.S. Environmental 
Protection Agency, Office of Wetlands, Oceans, and Watersheds. 
Palmer, J. F. 1997. "Stability of Landscape Perceptions in the Face of Landscape Change." 
Landscape and Urban Planning 37: 109-113. 
Prince, H. 1997. Wetlands of the American Midwest. Chicago: The University of Chicago 
Press. 
Ryan, R. L. 2005. "Exploring the Effects of Environmental Experience on Attachment to 
Urban Natural Areas." Environment ~ Behavior 37(1): 3-42. 
19 
Sanoff, H. 2000. Community Participation Methods in Design and Planning. New York: 
John Wiley &Sons, Inc. 
Schueler, T. R. 1992. Design of Stormwater Wetland Systems: guidelines for creating diverse 
and effective stormwater wetlands in the Mid Atlantic Region. Washington, DC: 
Anacostia Restoration Team, Department of Environmental Programs. 
Shutes, R.B.E., D.M. Revitt, A.S. Mungur, and L.N.L. Scholes. 1997. "The Design of 
Wetland Systems for the Treatment of Urban Run Off." Water Science and 
Technology 35(5): 19-25. 
Tanner, C.C.; Sukias, J.P.S.; and Upsdell, M.P. 1998. "Relationships Between Loading Rates 
and Pollutant Removal During Maturation of Gravel-Bed Constructed Wetlands." 
Journal of Environmental Quality 27: 448. 
U.S. Environmental Protection Agency. 1983. Results of the Nationwide Urban Runoff 
Program —Volume 1, Final Report. PB84-185552. Washington, DC. 
U.S. Environmental Protection Agency. 1993. Constructed Wetlands for Wastewater 
Treatment and Wildlife Habitat: 17 Case Studies. EPA832-R-93-005. Washington, 
DC. 
Wulz, F. 1986. "The Concept of Participation." Design Studies 7(3): 153-163. 
20 
CHAPTER 2: P~JBLIC PARTICIPATION IN THE COLLABORATIVE 
DESIGN PROCESS; CONSTRUCTED WETLAND PROJECTS IN 
MINNESOTA 
A paper to be submitted to Landscape JouYnal 
Sarah J . Look 
Introduction 
The idea of public participation in the United States has been around for hundreds of 
years as a way to allow people to take part in decision-making processes (Wulz 1986). 
Today, many municipal governments and planning agencies include public participation for 
all projects. However, the level at which the public is involved in the decision-making 
process varies widely between municipalities and even between projects. This can range 
anywhere from non-participation (Arnstein 1969) orpseudo-participation (Sanoff 2000) to 
full and genuine participation (Arnstein 1969, Wulz 1986 and Sanoff 2000). 
As cities grow, they face a complex problem of increased stormwater runoff volume 
and pollutant loadings (Livingston 1989). One method specifically used to deal with urban 
runoff is constructed wetlands. However, constructed wetlands are complex systems. Few 
studies have been done on their use in storm water management resulting in uncertainty in 
their effectiveness and lack of understanding (Livingston 1989 and Johengen and LaRock 
1993). The uncertainty may cause the public to question the appropriateness of using 
constructed wetlands in an urban environment. The term "wetlands" may also bring to mind 
negative connotations. 
As cities begin to adopt stormwater management practices and projects become more 
complex, public participation might help to alleviate the negative connotations people have 
toward wetlands. Three constructed wetland projects in Minneapolis, Minnesota were studied 
to analyze their public involvement. Two questions guided the case study analysis: 1) How 
and when did the public get involved in the design process? and 2) With whom did the public 
interact during the process? 
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Background 
Wetlands: definitions and functions 
The term "wetlands" can have many different meanings and connotations to different 
people. The 1977 Army Corp of Engineers definition is the framework for the Clean Water 
Act, which under Section 404 defines wetlands as "those areas that are inundated or saturated 
by surface or ground water at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions." Wetlands function to convey and store water, reduce the velocity 
of water flows, modify pollutants, and create animal and plant habitat (Lewis 2001 and 
Livingston 1989). The different functions wetlands provide are important in the protection of 
water quality on surface waters such as lakes and streams. In addition to the above mentioned 
functions, Carlisle et al. (1991) state that: 
The ability of natural wetlands to improve water quality is based upon several 
physical, chemical, and biological removal mechanisms including sedimentation, 
filtration, adsorption, precipitation, decomposition, bacterial metabolism, plant 
metabolism, and natural die-off. (p.419) 
Constructed wetlands build on the ideas and principals of natural wetlands. Because 
constructed wetlands are not regulated, a formal definition is not found in regulatory 
literature. However, the U.S. Environmental Protection Agency (EPA) (1993) recognizes 
constructed wetlands as engineered systems that are designed and constructed to utilize 
natural process and do so within a controlled environment. As Duncan and Groffinan (1994) 
point out, "wetland biogeochemistry involves complex interactions between hydrology, 
vegetation, soils, and microbial processes." The complexity of wetlands can make it 
challenging to design a constructed wetland to mimic the natural variety. Often constructed 
wetlands lack the environment for adequate microbial activity compared to natural wetlands 
(Duncan and Groffman 1994) which facilitate nutrient conversion and pollutant adsorbtion. 
Nevertheless, constructed wetlands are an emerging urban stormwater management 
practice to reduce the impacts of nonpoint source (NPS) pollution around the country (Mitsch 
1993). NPS contributes over 65% of the total pollution load to U.S. inland surface waters, 
including rivers a,~d lakes, leading to impairment due to nutrient and sediment loading (Baker 
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1993 and Olson 1993). An examination of land use patterns in urban development reveals 
why it is a source of NPS pollution. Impervious surfaces dominate the landscape, changing 
the natural hydrology by altering peak flow characteristics and total runoff (Livingston 
1989). Water quality is also impacted by impervious surfaces since rain water transports 
sediments and chemicals that are deposited on these surfaces (Livingston 1989). Constructed 
wetlands are believed to reduce these impacts. 
One way to address NPS pollutants is to direct the runoff through constructed 
wetlands and utilize their natural water cleaning processes (Carlisle et al. 1991). Establishing 
a wetland ecosystem can also reintroduce or maintain part of the natural hydrology of the site 
that was lost to urban development. "The effects of urban runoff on receiving water quality 
are highly site-specific, however, making it difficult to predict impacts and design 
appropriate management and control practices without site-specific data" (Brezonik and 
Stadelmann 2002). Although wetlands have an inherent ability to sequester or transform 
pollutants, urban runoff can contain oils and other chemicals that can negatively impact the 
effectiveness of the wetland and plant viability (Olson 1993 and Shutes et al. 1997). 
Wetland perceptions 
Wetlands are perceived by some as unpleasant, dismal, disease-ridden places (Prince 
1997). One possible reason that there is uneasiness surrounding wetlands may "lie in the fact 
that wetlands are neither strictly land nor water" (Giblett, 1996) and change seasonally. In 
addition, wetlands have extremely complex soil and plant communities and come in a variety 
of types from freshwater marshes and northern patlands to riparian and coastal wetlands 
(Campbell and Ogden 1999). The complexity and variety of wetlands contrasts with the 
modern idea of control and progress. 
Wetlands in the U. S . were not always viewed negatively. Native Americans and 
European fur traders were attracted to "wet lands" because of the abundant source of large 
game, fowl, fish and useful plants, although different reasons drew them there (Prince 1997). 
Early surveyors and European settlers, however, found nothing useful around wetlands. The 
wetlands were a nuisance and instilled a sense of uneasiness as they proved difficult to 
navigate and provided little timber with which to build shelter (Lewis 2001 and Prince 1997). 
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The draining of wetlands was promoted in the early twentieth century in the United States, 
(Giblett 1996, Lewis 2001 and Prince 1997). The attitude and perception of wetlands in 1915 
is captured by a political scientist at the University of Minnesota when he wrote: 
When we consider that these `wet lands' are so vast in extent, that they are 
unproductive and an economic waste, and that they are in many states so 
productive of malarial diseases as to constitute a serious and ever-present menace 
to the lives and health of the people, the importance of the problem of land 
drainage in the United States is apparent. (p. 2, quoted in Prince 1997) 
Recent research has focused on public perception of and attachment to urban natural 
areas. Carlisle et al. (1991) conducted a survey of different groups with an interest or 
responsibility for stormwater management. They found there was "a general acceptance of 
the use of created wetlands for...stormwater runoff control" (p. 420). However, those that did 
not have direct responsibility for urban runoff were the group that had the most positive 
response to the use of constructed wetlands for stormwater control. Some of the top concerns 
for using constructed wetlands were public safety, water level fluctuations, mosquitoes and 
other insects surrounding the facility, high costs of maintenance, and the proximity of the 
artificial wetlands to housing. 
Kaltenborn and Bjerke (2002) and Ryan (2005) found the presence of water in the 
landscape is a strong indicator for preference, although water alone is not a sure indicator of 
preference or attachment. Frequent users had higher attachment to the place, while volunteers 
had higher attachment to the concept (Ryan 2005).Those with an environmentally centered 
value orientation strongly correlated to the scenes with water (Kaltenborn and Bjerke 2002). 
While Palmer (1997) found that `Wetland and Wooded' landscapes were perceived as most 
natural, evoking a sense of peacefulness and beauty, concern in an urban context about the 
natural area becoming too unmanaged was expressed primarily by neighbors, although even 
the general public needs to see signs of human care to appreciate landscaping with native 
plants (Ryan 2005). Ryan concludes, "public participation is essential to ensure that proposed 
design and management decisions are responsive to a wide range of viewpoints" (p39, 2005). 
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Considerations for wetland design 
Constructed wetland design requires technical considerations in order to achieve 
desired functional results. For wetlands to be most effective, they must be part of an 
integrated landscape, sited correctly, and not overloaded (Olson 1993). Shutes et al. (1997) 
offer design considerations, including substrate material selection to optimize available 
surface area and maximize infiltration; topsoil to substrate ratio to maximize plant 
establishment success and retention time; flow rate and inlet velocity to maintain a more 
steady flow and minimize damage during large storm events; and hydraulic retention time to 
store a specific amount of storm water to maximize water quality benefits including 
microbial degradation and heavy metals accumulation in sediment. Livingston (1989) also 
includes length to width ratios to Lengthen detention time. 
Four general categories must be considered in site selection of constructed wetlands: 
land use/general considerations, hydrology, geology, and environmental/regulatory 
considerations (Brodie 1989). Both the surface and groundwater flow pattern interpretation 
are critical to maximize wetland function, including drainage area size and the possible need 
for pretreatment. Geologic considerations include soil and subsurface materials, bedrock 
depth, and topography; selected sites must either support wetland functional needs, such as 
nitrogen removal or long term detention, or be modified. Tanner et al. (1998) suggests long 
term monitoring for sediment accumulation reducing both hydraulic retention times and 
treatment levels. Wetland construction also requires compliance with multiple federal laws 
including the 1990 Clean Air Act; Clean Water Act of 1977; Endangered Species Act of 
1973; Executive Order 11988 — Floodplain Management; Executive Order 11990 —
Protection of Wetlands; Fish and Wildlife Coordination Act; National Environmental Policy 
Act; and National Historic Preservation Act. 
Public participation in design and planning process 
Two participation models were considered, Arnstein's ladder of citizen participation 
(1969) and Wulz's scale of user/designer influence (1986). Arnstein's ladder of participation 
identifies eight levels of power between citizen and public agencies in the participation 
process. Sanoff (2000) summarizes Arnstein's ladder of participation into two broad 
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categories; `pseudo' participation and `genuine' participation. Where Arnstein's model 
focuses on power and who has it, Wulz (1986) identifies degrees or levels of influence 
between the and designer including three distinct phases of participation within a 
project: design, construction, and administration and maintenance. 
Designers and researchers identify specific needs and differences for participatory 
elements in projects incorporating natural landscape elements. Neighbors and members of 
the community can feel more connected to "nature" or the natural environment through 
rituals —one of which could be ecological restoration. Through ritual they can gain an added 
appreciation for landscape (Jordan 1993). 
Public involvement was identified as important for effective ecosystem management 
and the future success of such projects. Brody (2003) found that the quality of a final 
ecosystem plan can vary depending on whether public groups were involved in the planning 
process. Having awide-ranging stakeholder representation during the planning process did 
not necessarily correlate to a higher quality plan. In fact, it may lead to a slower planning 
process, frustrated participants, and a potentially lower quality final plan because of too 
many compromises in order to please everyone. However, the presence of key stakeholders 
can have a positive influence on the quality of the ecosystem plan since they can provide a 
level of expertise that might otherwise be absent. 
Methods 
Case study selection and description 
This study focused on three sites in Minneapolis, Minnesota, each with constructed 
wetland ponds located on public land adjacent to development. The three sites were the 
Cedar Meadows wetland, the Southwest Lake Calhoun wetlands, and the Lake Nokomis 
wetlands (Figure 2.1). The constructed wetland projects are located within the Minneapolis 
Grand Rounds scenic byway district and are all examples of surface flow constructed 
wetlands which, according to Axler (1998), most closely resemble natural wetlands. 
As part of the selection criteria, it was important that each case study prof ect be 
located on public land, preferably a public park, rather than private land because of the 
higher degree of public interaction with the site. The three projects identified for this study 
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are all located on Minneapolis park land. Table 2.1 summarizes the watershed and pond areas 
as well as firm information for each case study project. 
Table 2.1. Summary of Case Study Projects. 
Cedar Meadows SW Lake Calhoun Lake Nokomis 
Landscape 
architecture firms) 
Damon Farber 
Associates; follow- 
up by Kestrel 
Design Group 
Martin and Pitz; 
Sanders Wacker 
Bergly, Inc. 
Kestrel Design 
Group 
Engineering firm Wenck Associates Wenck Associates HDR Engineering, 
Inc. 
Year completed 1996 1999 2001 
Area of ponds (ac} 1.5 ac pond; 
3.5 ac wetland 
4.1 ac (total for 3 
ponds) 
N/A 
Drainage watershed 
(ac) 
116 990 307 
The Cedar Meadows wetland project is located on the western edge of Cedar Lake 
(Figure 2.2). The 1.5-acre pond and 3.1-acre wetland receive runoff directly from a 116-acre 
urban watershed (MPRB 2002). The site is bounded by roads on the north, east, and west 
with single family residential houses across the road on the north and west. Amulti-use trail 
meanders along the wetland's southern edge and wraps along the east boundary before it 
crosses the street to connect with the main Chain of Lakes trail system. The site is slightly 
secluded with dispersed pedestrian use. 
Further south on the trail system are Lake Calhoun and the Southwest Lake Calhoun 
wetland ponds (Figure 2.3). The wetland ponds are located across the street from high 
pedestrian activity areas. Lake Calhoun and the adjacent trail are heavily used by walkers, 
runners, and bicyclists. T'he area southwest of the lake also includes additional recreation 
opportunities including sand volleyball courts and passive recreation. Single family 
residences surround the three remaining sides of the ponds. A series of three ponds make up 
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the 4.1-acre system which treats the runoff from a 990-acre urban subwatershed (Wenck 
n.d.). 
The Lake Nokomis wetlands include three separate and somewhat distinct ponds on 
the southern and western edge of the lake. (Figure 2.4). Each pond receives runoff from three 
subwatersheds totaling 307-acres (Wenck n.d.). Multi-use paved trails circle the lake and 
wetlands and are used heavily by walkers, runners, and bicyclists. The open park land on 
which the wetlands are built has the largest area of the three case study sites. Across the 
street to the south of the southern-most pond is additional open park space with a children's 
playground. High-end single family residential homes are adjacent to the site; however the 
separation is greater between the homes and the wetlands in this case study than compared to 
the two other projects. 
The relative similarity in size of the ponds and drainage watersheds and their 
juxtaposition with public recreation and residential allowed for a comparison of the projects. 
All three projects were built through a partnership between the City of Minneapolis and the 
Minneapolis Parks and Recreation Board (MPRB) under a larger clean water project 
initiative. The MPRB had critical involvement in the implementation and later maintenance 
of all three projects. 
Interviews 
This research used a consistent set of interview questions to guide the data collection 
for both the professionals and community. A11 questions were open-ended to elicit each 
subject to reveal their perceptions of each project. Interviews with the professional firms 
were done in person with one or two people from each firm present. Each interview ran 
approximately 1 hour and was digitally recorded and Later transcribed for analysis. Two 
interviews, one with a former employee of the MPRB and the other with a member of a 
neighborhood association, were conducted over the phone during which notes were taken, 
and then Later word-processed for analysis. 
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Analysis 
Transcribed interviews were coded initially into four themes on the research 
questions: Design Process, Project Involvement, Public Participation, and Contribution. Data 
were also coded to correlate with the different participation types and levels in the Axnstein 
and Wulz models. 
Results and Discussion. 
Participation in the design process 
The extent of public participation and its influence on the final designs in these three 
projects related strongly to its position in the design process. Both the Cedar Meadows and 
Southwest La1ce Calhoun projects were an outgrowth of the Chain of Lakes Water Quality 
Management Citizens Advisory Committee (Derby and Lee 1996). This group was formed 
after astate-funded diagnostic study of the Chain of Lakes was completed. The first of the 
three projects to be built, Cedar Meadows completed the majority of its public participation 
very early in the design process through the Water Quality Committee. According to one 
MPRB employee: 
The Chain of Lakes was the most enjoyable process. We spent a lot of time on 
education, including limnology, storm water issues and very technical topics. The 
people involved in the process became long term proponents. (MPRB 2005) 
Public meetings also informed citizens of initial study results and allowed them to set goals 
for the future direction of these projects. The majority of this work was done prior to the 
beginning of the formal design process. 
Neighborhood interest and support pushed the Cedar Meadows project to the 
forefront of the park board's agenda in terms of design and construction (Lee 2005). 
Additional public meetings to update the public on project status occurred after the start of 
the design process; however, the public had no influence on the final wetland design. 
Similar to Cedax Meadows, Lake Calhoun included citizen involvement early in the 
design process through the Water Quality Committee. In contrast to Cedar Meadows, the 
public influenced the design only to a small extent. At the start, neighbors adjacent to the 
Lake Calhoun project site became concerned about the project and filed a lawsuit against the 
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park board seeking to stop the project, citing construction of the ponds as an environmental 
degradation. Apparently one resident was more vocal in his initial opposition to the wetland 
project. The engineering firm representing the Watershed District responded to him by: 
Number one, we didn't give him anything to make issue over that we didn't have 
to. And secondly, I think we just kind of let him explore the process ...and he just 
kind of wore out I think. (Wenck 2005} 
The statement alludes to the Watershed District and engineering firm withholding 
information from the resident. A lack of trust between the residents and the Watershed 
District and Park Board developed when they perceived their concerns were not being 
addressed. Eventually, the lawsuit was settled and the project was able to be built. 
Residents participated in public meetings to provide feedback used later to inform the 
design process and shape the concept plan for the site. According to the landscape architect: 
Once the design concept was approved, there was, boy, I don't think there were 
any additional meetings with the community, but they were kept informed 
through the neighborhood newspaper. (SWB 2005) 
Although the community was kept informed of project updates, design feedback was not 
necessarily encouraged. The park board influenced the extent and character of participation 
in this project because they organized the group of citizens, chose the landscape architect, 
and set up the meetings. 
Participation in the Lake Nokomis wetlands was the most extensive. The project 
landscape architect recognized the breadth of participation: 
The public were involved...through citizens in the design committees, in the 
neighborhood associations, and in some cases, NRP [Neighborhood Revitalization 
Program], the neighborhood contributed some finances for increased vegetation or 
increased planting. (Kestrel 2005) 
Specifically in 1995, an environmental task force was established as part of the Nokomis 
East Neighborhood Association (NENA). By late 1997, the Blue Water Commission was 
formed as part of Neighborhood Revitalization Program activities which included three 
neighborhood associations around Lake Nokomis. The Blue Water Commission published a 
report outlining general recommendations and goals for water quality improvement. 
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During project implementation in 2000, the landscape architect held two workshops 
to look at the opportunities and constraints. The first, an active workshop, utilized small 
group work to brainstorm potential site design opportunities for the project. Neighbors 
participating in the second workshop developed evaluation criteria of the earlier project 
ideas. In future meetings, neighbors selected names for each wetland pond and determined 
the visual character they preferred. The engineer described the type of public participation as: 
... ownership, I mean, naming the wetlands and helping to pick out the plan. And 
they actually helped to shape and beautify the project. And that was an important 
role. Because if the citizens aren't onboard, it isn't going to go very well for you. 
(HDR 2005) 
Public participation was integrated into all three projects with different results. All 
three projects were similar in that the public was involved early in the design phase of the 
process (Wulz 1986) t~ set the goals of the projects, usually prior to the participation of the 
landscape architect or engineer. The public was involved in the preliminary work of defining 
and describing the general landscape characteristics and functions. Each project educated 
residents about the different landscape processes. Differences emerged later, specifically 
when decisions about changes to the landscape were being made. Residents at Lake Nokomis 
had the most influence in the design process when considering changes to the landscape 
when compared to the other projects. Southwest Calhoun residents were able to have some 
input during concept development, but they were limited to commenting on already-
generated ideas. The residents of Cedar Meadows were not involved beyond the education 
phase. 
Public perception of a project can be influenced by who is perceived as having the 
decision-making power. Very early in the participation process all projects were close to 
approaching `genuine' participation in Arnstein's model (1969). However, only the Lake 
Nokomis project maintained a level of `genuine' participation throughout, while Cedar 
Meadows and Southwest Calhoun shifted to `pseudo' participation Later in the process. The 
involvement of residents in active workshops at Lake Nokomis moved this proj ect beyond 
the rungs of Informing and Placation towards Partnership. By establishing a partnership 
between the residents and landscape architect, the residents: 
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...became ambassadors of the project. They could go out into the neighborhood 
and talk convincingly to church groups or to their neighborhood association 
meetings, what was going on, what the process was. So by being part of the team 
in a sense, they were able to carry the message and help move the way for the 
project's acceptance. (Kestre12005) 
Neighbors of the Southwest Lake Calhoun project site perceived they did not have 
power and responded by filing a Lawsuit. Although the lawsuit was filed under the guise of 
`environmental degradation' the local residents could also have been reacting to the 
Watershed District and Park Board making the decision of implementing the wetland project 
without the entire neighborhood's input. The landscape architect summed up the tension this 
way: 
At the time I started, it was a crapshoot whether [the residents] would ever get 
buy in for [the wetland project] because there were more than one lawsuit 
potentials in the works and some people on the Park Board basically felt it was a 
miracle that [the community] could, you know, turn around. (Pitz 2005) 
After a couple years in the court system, the lawsuit was settled (Lee 2005) and the project 
went forward with increased involvement from the residents. 
According to the Wulz model, Cedar Meadows engineers represented residents' 
concerns during the design process rather than allowing them to participate directly. The 
first landscape architect for Southwest Lake Calhoun was able to develop a dialogue with the 
residents early on to obtain feedback, however this practitioner was replaced by another that 
did not continue participation. Actively involving the residents in the process at Lake 
Nokomis gave them opportunity to look at and generate alternatives with the designer. 
Sanoff (2000) describes the value of public participation as a potential source of 
satisfaction, stating "the main source of user satisfaction is not the degree to which a person's 
needs have been met, but the feeling of having influenced the decisions." Applying Sanof-f's 
criteria, the more active participation in the Lake Nokomis project likely explains the 
residents "feeling like part of the process" (NENA 2005), with a sense of empowerment at 
having influenced decisions. While the experiences of the Lake Nokomis neighborhood were 
powerful, the technically complex nature of constructed wetland design may ultimately limit 
the extent of the decision-making power of the average citizen. 
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Professional interactnon with the public 
Public participation is a delicate balance between when in the process it occurs and 
with whom they have the interaction. The analysis of the three case studies revealed that the 
Minneapolis Park and Recreation Board and the landscape architect became facilitators and 
educators in working with the public. The MPRB interacted with the public through the 
initial Citizen Advisory Committee to develop a regional water quality management plan. 
The majority of this work occurred prior to the start of any specific project. The role of the 
MPRB was to raise the knowledge level surrounding technical aspects of storm water 
management practices through public education sessions. They believed that citizens were 
better able to contribute in the development of a water quality management plan after they 
had some of the same basic knowledge as the experts. 
The Minnehah~ Creek Watershed District and their engineering consultant directed 
the majority of the public participation during the Cedar Meadows project. Status reports and 
project updates were provided during the MCWD's public board meetings. One additional 
meeting was held at a local school in which the neighbors where given notice. The MPRB 
recommended that a landscape architect be brought on as a consultant early in the process. 
However, the project landscape architect entered the project at the construction document 
phase, allowing them very little input into the design and absolutely no interaction with the 
public. 
The high level of concern of the Lake Calhoun neighbors prompted the park board to 
directly hire a landscape architecture firm, who described their role as "trying to get a handle 
on all the concerns and hying to mitigate the impact of [the wetland ponds] so that they 
would find it acceptable" (Pitz 2005). The initial landscape architecture firm's work with the 
neighborhood helped residents begin to rebuild trust in the park board and accept the project, 
working directly with representatives of the community through public meetings organized 
by the park board. Concurrently, the engineering consultant continued their work on the 
project with little interaction from the landscape architect or the public. The watershed 
district hired a second landscape architect to complete the project after the concept plan was 
developed. This landscape architect had no interaction with the public, but worked closely 
with the engineer and the park board to oversee the aesthetic details of the project. 
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Landscape architects in the Lake Nokomis wetlands project had the most direct and 
prolonged contact with the public. The project engineer brought the landscape architect into 
the project in the initial stages and allowed open access to the public, initially and throughout 
the project. The landscape architect led design workshops in which the citizens identified 
opportunities and constraints for the project. 
the residents or all the people in those meetings did not design the project. But 
what they did was participated in the design process. (Kestrel 2005) 
The park board continued to stay involved by organizing special events such as Arbor Day 
planting and distributing information through flyers and brochures. The engineer was also 
involved in many of the public meetings to present their piece of the project. However, they 
did not play as active a role with the citizens as the landscape architect did in this case. 
A professional's experience with public participation has a signif cant impact on its 
effectiveness and a lack of such experience will significantly limit its effectiveness (Sanoff 
2000). The Minneapolis Park and Recreation Board had extensive experience with public 
meetings and participation. Their expertise at organizing and managing public involvement, 
especially park and landscape education, was important during the early stages of the 
process. Landscape architects in these projects also had experience interacting with the 
public through past projects. This experience was apparent in the Lake Calhoun and Lake 
Nokomis projects. For both these projects, the landscape architect became a `facilitator' and 
`educator' (Sanoff 2000), as well as the designer. 
Involving the public in the design process in such a way that they perceive they have 
influenced the design can be considered effective participation. Actively involving the public 
in the decision making process at Southwest Calhoun was essential to re-establish trust and 
confidence not only in the project but also the MPRB. Sanoff (2000) characterizes the 
landscape architect's relationship establishment at Lake Nokomis as a `bottom-up' approach. 
The landscape architect explained, 
we talked to them as collaborators as opposed to `VVe know everything, we're the 
experts. You just sit back and listen.' (Kestrel 2005) 
This relationship style, in addition to the active workshops, created an effective participation 
experience for Lake Nokomis. 
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Public participation in the Cedar 1Vleadows project, the first of the three projects 
designed and constructed, was the least effective in incorporating public input. This may 
have been due in part to the lack of experience the watershed district and engineers had in 
collaborating with the public, particularly in a design circumstance. Lee's (2005) perception 
was that the watershed district puts more weight on upper management decisions and did not 
always do a good job of listening to people's concerns. 
Through training and experience, landscape architects learn to work with the public 
and respond to their needs. The Lake Nokomis and Southwest Calhoun projects exemplify 
how the landscape architect's experience with public interaction had a positive influence on 
the final project. Specifically, the initial landscape architect for the Southwest Lake Calhoun 
project was critical in re-establishing credibility of the Park Board within the community 
(Lee 2005). when the community could see the landscape architect addressing some of their 
concerns through aesthetics and plant diversity, "they started really relaxing" (Pitz 2005). 
The integration of a bottom-up with atop-down approach to the design is a key aspect to 
community building (Sanoff 2000) and is a skill that a landscape architect can provide. 
Conclusion 
Early and continuous public participation in constructed wetland projects is important 
for their use and acceptance in an urban environment. Two of the three case studies in this 
research, Southwest Lake Calhoun and Lake Nokomis, integrated public participation in such 
away as that the residents perceived they influenced the decisions. The landscape architects 
in these projects facilitated public participation in the early stages of the design process and 
integrated community needs and wants into the design. These contributions reduced tension 
between engineers anon residents and led to the residents 
trust[ing~ me [the landscape architect], as one person, going out there and doing 
this hand work... and when they saw the possibility of creating more curves 
and...varying the plant materials...they started really relaxing. (Pitz 2005) 
The Southwest Lake Calhoun and Lake Nokomis projects benefited from early and 
continuous public participation through design phases and that the professional had 
experience in interacting with the public. 
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There is potential for the creation of another participation model which integrates key 
elements from both Arnstein's and Wulz's models as well as additional technical 
information. In this new model I would propose to keep the balance of power that Arnstein's 
model describes. The balance of power in decision-making is important for public acceptance 
and support of proj acts. For the public to accept and support a proj act, they want to know 
their concerns are being heard and have a say in the projects that may affect them directly. 
The lawsuit filed by the residents of the Southwest Lake Calhoun community was a reaction 
to their concerns not being heard. 
In addition to Arnstein's balance of power, I would also include the relationship 
between the professional and the user as described in Wulz's model. For large, complex 
projects such as the ones presented in this research, the average citizen maybe limited in the 
extent of their decision-making power. However, this limitation of the citizen can be 
balanced with increased perceived influence on the outcome of the design. Increased 
influence in the design can lead to acceptance and ownership as was demonstrated in the 
Lake Nokomis project. 
Missing from the two models is a consideration for the complexity of the prod acts, 
especially the technical components. Adding different types of communication, specifically 
education around the scientific principles applied in constructed wetland design, and how 
that information is delivered will create a model which could be applied to other constructed 
wetland projects and potentially other technically advanced projects. Arnstein addresses 
education but in a way that decision-makers may use it to force an outcome. The education I 
propose goes beyond a forced outcome to elevate the public's understanding of scientific 
processes and allows the public to work as collaborators on constructed wetland projects. 
Designers use models to learn and construct processes for actual projects. Improved models, 
particularly integrating technical project components, would benefit practitioners as well as 
clients and users of these projects. 
The three case studies presented here serve as examples of complex projects that 
involve public participation to varying degrees. No matter the scale or complexity of a 
project, involving the public early in the design process through education and providing 
opportunities for participation such that they are left with a sense of empowerment having 
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influenced the decisions can increase acceptance of a prof ect. If the complexity of the project 
limits the extent of the decision making power of the average citizen, then an open 
relationship with the designer where the residents perceive that their concerns are being 
addressed will provide a level of satisfaction in their participation. 
Constructed wetlands and their function of mitigating urban stormwater runoff are 
critical in addressing the issue of nnpoint source pollution and its effect on our nation's 
surface waters. However, without public acceptance and understanding of these projects, 
constructed wetlands will not be successful in addressing this growing issue. Careful 
consideration of public interests and concerns will allow constructed wetland projects to be 
accepted in our urban environments. 
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Figure 2.1. Map of Crrand Rounds Scenic Byway (U.S.DOT 2006). 
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Figure 2.2. Aerial photograph showing the location of the Cedar l~Ieadows wetland ponds. 
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Figure 2.3. Aerial photograph showing the location of the Southwest Lake Calhoun 
wetland ponds. 
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Figure 2.4. Aerial photograph showing the location of the three wetland ponds at Lake 
Nokomis.
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CHAPTER 3: THE ROLE OF THE LANDSCAPE ARCHITECT IN 
CONSTRUCTED WETLAND PROJECTS 
A paper to be submitted to Amet-ican Society of Landscape Architect Emerging Professionals 
Information Center. 
Sarah J. Look 
Introduction 
Environmental concerns, such as air and water quality as well as global warming, are 
on the minds of many emerging landscape architects. These concerns are prompting 
landscape architects to integrate sustainable design practices into many of their projects. 
Integrated stormwater management is one specific practice that is gaining in importance, 
especially in urban areas. This practice includes everything from rain gardens to permeable 
paving to constructed wetlands. Where once engineering firms primarily designed and built 
integrated stormwater management projects, such as constructed wetlands, emerging 
landscape architects are actively seeking opportunities to become more involved with these 
projects. The collaboration between landscape architects and engineers on constructed 
wetland projects offers a chance for both professions to demonstrate their skills. 
A Growing Problem 
In the United States, as urban areas continue to expand and more land is being 
developed, there is a growing concern for the quality of the nation's surface water. Of the 
nation's impaired waters, approximately two-thirds are a result from nonpoint source 
pollution, with the primary cause of impairment being nutrient and sediment loading (Baker, 
1993). Nonpoint source (NPS) pollution is different from point source pollution in that a 
finite location cannot be identified as the source of the pollution. However, NPS contributes 
over 65% of the total pollution load to this country's lakes and streams (Olson, 1993). 
Sources include urban stormwater, agricultural runoff, and construction runoff. Increasing 
development and urbanization of watersheds has resulted in a significant increase in the 
volume of water entering lakes and streams as well as increased pollutant loadings 
(Livingston, 1989 and USEPA 1983). Landscape architects and engineers, as well as local 
governments, are starting to explore alternatives to deal with the growing urban runoff 
45 
problem. One way to deal with nonpoint source pollutants is to direct the runoff through 
constructed wetlands and utilize their natural water cleaning processes. Establishing a 
wetland ecosystem can also reintroduce or maintain part of the natural hydrology of the site 
that was lost to urban development. 
Asking the Question 
The design of a constructed wetland involves many professions: environmental 
engineers, ecologists, hydrologists, policy makers, and landscape architects. Each profession 
brings a specific set of skills. Environmental engineers study pollutant removal mechanisms 
and optimal retention times; ecologists understand wetland ecology, including plant and 
animal species; hydrologists are water experts, knowing how the water moves across the land 
and through the soil; policy makers implement and enforce regulations and laws that control 
urban runoff; and landscape architects synthesize the science with art. As an emerging 
landscape architect, what does the synthesis process look like? Specifically, how do 
landscape architects contribute to the overall design of constructed wetlands? 
An attempt to answer this question was done by studying constructed wetland 
projects. The investigation focused my on constructed wetlands for the following reasons. 
First, there was a perception that in the past constructed wetlands had been primarily 
designed and built by engineering firms without significant input from landscape architects. 
However, as interest in sustainable development and other urban environmental concerns has 
increased, it became apparent that there were a growing number of prof ects in which 
landscape architecture firms were collaborating with engineering firms. Also, the complexity 
of constructed wetland projects was intriguing, using natural processes, the interaction 
between plants and soil, to enhance water quality. 
Constructed Wetland Projects in Minnesota 
The three constructed wetland case study projects that were studied are located in 
Minneapolis, Minnesota. They include the Cedar Meadows wetland, located southwest of 
Cedax Lake, the Southwest Lake Calhoun wetlands, and tie Lake Nokomis wetlands. The 
objective of studying these three projects was to understand how the landscape architect and 
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engineer interacted in this type of project and what each profession contributed to the final 
design. 
The case study projects are part of the Grand Rounds Scenic Byway in Minneapolis 
(Figure 3.1). The network of parks and boulevards throughout Minneapolis, of which the 
Grand Rounds Scenic Byway is a part, was originally a vision of H.W.S. Cleveland in 1883. 
The system of parks, trails, and roadways was later designed by Theodore Wirth, with much 
of the park system built during the 1930s. The entire National Scenic Byway loop covers 
over 50 miles and is composed of seven unique districts. The Cedar Meadows and Lake 
Calhoun project are part of the Chain of Lakes byway district, while Lake Nokomis is located 
in the adjacent Minnehaha byway district. 
The three projects were selected because they met the following criteria: 
• The project included a constructed wetland for storm water runoff management 
• It was a built work 
• It was located on public land near urban development with on-site recreation 
• It involved amulti-disciplinary approach to the design (landscape architects, 
engineers, etc.) 
• There was some type of public involvement 
Lake Nokomis background 
The Lake Nokomis wetlands include three separate and somewhat distinct ponds on 
the southern and western edge of the lake as seen in Figure 3.2. The Lake Nokomis wetland 
project was an outgrowth of a larger water quality initiative implemented by the Minneapolis 
Park and Recreation Board (MPRB). State funding provided money to study the existing 
conditions. The study identified a decline in water quality in the lakes and the MPRB 
proposed constructed wetlands as an alternative method to address the problem. Additionally, 
the local neighborhood associations around Lake Nokomis had begun discussing protecting 
their largest asset, the lake. A group of citizens joined together and with the support of the 
local mayor and city officials, created the Blue Water Commission in 1995, which has since 
become the Blue Water Partnership. The strong interest from the park board and the Lake 
Nokomis community made the Lake Nokomis wetland proj ect possible. 
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At the conclusion of the feasibility study, the landscape architect and engineering 
consultant were hired for the project. The project team for Lake Nokomis included HDR, 
Inc., an engineering consulting firm, Kestrel Design Group, a landscape architecture firm, 
and public agencies including the Minneapolis Park and Recreation Board, Minnehaha Creek 
Watershed District, and city council members and mayors. Of the three projects, the Lake 
Nokomis project established the collaboration between the landscape architect and engineer 
from the beginning. The Lake Nokomis constructed wetland case study illustrates the unique 
skills and talents a landscape architect brings to these projects. 
Methods 
One-on-one interviews were conducted using a series of open-ended questions with 
the landscape architect, the engineering consultant, the park board, the watershed district, and 
a member of the neighborhood association. Each interview was digitally recorded and later 
transcribed. The full content of each interview was analyzed, identifying comments that 
would inform what contributions were made to the project and by whom. This group of 
comments was then further sorted into groups of similar types of activities or themes. This 
process revealed specific skills which the landscape architect contributed which were 
categorized into five themes: establishing context for the site, knowledge of plants and 
vegetation, public interaction, graphic communication, and other specialized skills or 
knowledge. 
Engineer Skills 
Before addressing specifically the skills the landscape architect contributes, this 
section briefly discuss the skills contributed by the engineering consultant. As the prime 
consultant, they had the overall responsibility of managing the entire project, including the 
work by the landscape architect. They were ultimately responsible to the client for everything 
that happens during the project. Beyond that, their expertise was in 
• running the calculations and models to maximize pollutant removal efficiencies; 
• performing stormwater calculations for the subwatershed; 
• obtaining proper permitting; 
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• determining the size, placement and material of underground pipes; 
• and overseeing the final construction of the project. 
Additionally, structural engineers on the team determined dimensions and sizes for retaining 
walls and pipes. For instance, soil testing at the Lake Nokomis project site revealed the soil 
was not stable enough to support a concrete pipe to prevent fracture. A corrugated plastic 
pipe was used instead with the idea that it would `float' in the soil. 
Designing and building a constructed wetland can be accomplished by possessing the 
above skills. However, there is more to the project than volumes, retention times, and release 
rates, especially when the projects are Located on public park land in a large urban 
environment. Consideration of the surrounding context, the potential users (both human and 
wildlife), and the requirements for plants to grow is a second level of detail where the 
landscape architect makes the biggest contribution. 
Landscape architect skills 
Establishing context 
Landscape architects bring a special skill to a project that is sometimes taken for 
granted. In school, we learn about understanding the context, the sense of place, of a site. The 
landscape architect for Lake Nokomis gathered four levels of information to establish the 
context for the Nokomis wetland ponds, from regional scale to site specific. At the regional 
scale, he incorporated the knowledge and history of the 1vlinneapolis park system, including 
Cleveland's plan and Wirth's aesthetics. Having the skill to look at the larger regional 
context and history in which the project is located was something the project engineer 
pointed out that the landscape architect brought "that an engineer might want to dismiss" 
(HDR 2005). 
History of the particular site, specifically the land patterns present, was another level 
of analysis performed to establish the context. The landscape architect referred to gathering 
this historic evidence as building a "landscape genealogy" for the site that he used as a point 
of reference for the design and restoration during the project. Specifically, for the Lake 
Nokomis project, he did this by "look[ing] at the record from the public land survey of 1860, 
1850s, and...the plans from Nokomis based on a works project from about 1914 to about 
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1923." Analysis of this information revealed that what is now a 200-acre lake was once a 
3 00-acre wetland complex. In addition to the historical aspects, he also observed how the 
area for the proposed project was currently being used, including lake access, recreation 
trails, and cross country meets. This was seen as important by one of the Nokomis residents. 
Considering how the site is currently used allows these uses to be worked into the program 
for the project to minimize potential conflicts. 
Specific to these projects, the landscape architect did additional research on 
constructed wetlands, such as how they function and the treatment of water. By 
understanding the basics of how the constructed wetland works allowed the landscape 
architect to choose appropriate plants and site different elements of the design appropriately. 
Knowledge of plants and vegetation 
Another skill landscape architects can contribute to a project is their knowledge of 
plants. They need to understand enough about plants to know if the plant will be able to 
function as desired in a constructed wetland. The growing environment in a constructed 
wetland can be harsh for plants as they must be able to tolerate pollutants, periodic 
inundation, and other harsh conditions. This was another skill that the engineer admitted they 
did not have that was beneficial to the project. 
When used in a public place, the landscape architect needs to consider plant 
aesthetics, including texture, color, and form, as well as people's experience of them. For 
example, a red twig dogwood, which can reach twelve feet tall, may not be appropriate next 
to a pedestrian path. Placement of grasses, shrubs, and perennials in drifts around the edge or 
mixed as a meadow are decisions made by the landscape architect which impact the user's 
experience of the site. Soil and moisture requirements will help determine where to locate 
specific plants, such as which grasses to use for bank stabilization and which to place at 
different Locations in the wetland. "We select our plant list based on those, the capacity of the 
plant to do three things. One, to function under those conditions and contribute ecologically 
so that it starts the process of planning. And two, that it's sustainable long-term. And three, 
that it contributes aesthetically as well" (Kestre12005). 
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Working with the public 
An important skill that landscape architects bring to any project is the ability to work 
with the public. Today, public participation is integrated into, and usually required, in all 
public projects. Landscape architects can take on a role of `facilitator' when working with the 
public in a way that addresses their concerns. They also become an `educator' by increasing 
people's awareness and understanding of a project. Through these two roles, the landscape 
architect can address the neighbors concerns; however, this doesn't always mean everyone 
agrees. There may still be some people that may not like the project, but they understand it 
enough that they "won't try to kill the project" (Kestre12005). 
Landscape architects often engage the public in the design process through activities 
such as charrettes or workshops. These activities allow the public to actively participate in 
the design process. Kestrel's (2005) philosophy is to "talk to them as, you know, 
collaborators, as opposed to `we know everything, we're the experts. You just sit back and 
listen. "' This skill can be difficult to obtain from the academic design studio. Internships and 
other work experience is a good place to begin to develop this skill. 
Graphic communication 
Drawing and sketching are integral in the design process for a landscape architect. 
Because it maybe thought of as part of the design process, it may not be considered by the 
landscape architect as adding value to the project. However, the engineer that worked on the 
Lake Nokomis project commented "the landscape architect clearly brought a skill set that we 
didn't have, in terms of being able to do the water colors over the engineering drawing..." 
He went on to say, "When they [the public] could see, you know, beyond the engineer's 
drawings ...it worked. It really did work" (HDR 2005). 
Specialized skills or knowledge 
The complex nature of constructed wetland projects requires collaboration between 
many professions. In any collaborative effort, communication is essential because "projects 
are not [one] person running the whole show, it's multiple disciplines, large teams" (Kestrel 
2005). In communication is language. Landscape architects need to recognize and 
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acknowledge the language differences between their profession and the engineering 
profession. By making this distinction, landscape architects can understand what engineers 
are doing, what their needs are spatially and functionally, to make their piece work in the 
project. 
To really understand what an engineer's spatial and functional needs are, it is 
important for landscape architects to acquire at least a basic knowledge of engineering, 
hydrology, and water transport principles. This can be accomplished by expanding beyond 
the traditional design program. "If you can...take a class or two in hydrology, ...maybe an 
intro to civil engineering ...because it's so closely [related] to landscape architecture in 
many ways" (Sw~ 2005). The landscape architect for the Lake Nokomis project has taken 
on that responsibility in his career and continues to expand his knowledge in these areas. 
Having a working knowledge of basic engineering principles allows the landscape architect 
at Kestrel to "have more credibility with the engineers, and I feel that they can talk to me ... as 
a peer." 
Conclusion 
As a profession, landscape architecture is a broad, encompassing field and, as an 
emerging landscape architect, it maybe overwhelming to consider all the options available. 
The design of constructed wetlands, as part of a growing specialty in integrated stormwater 
management and sustainable design, is a very real option to consider early on in academic 
training. Take advantage of the elective options in environmental or sustainable design 
available within the department, but also do not be limited to only those options. If interested 
in working on projects which address urban stormwater issues and integrated stormwater 
management, explore courses in environmental sciences or civil and environmental 
engineering. 
As an emerging professional in landscape architecture, it will be a very rare occasion 
in which a prof ect will be done alone. Constructed stormwater wetlands and other sustainable 
design practices are very complex and will result as a culmination of many professions 
working together. exploring coursework outside of the design curriculum will provide 
exposure to specific objectives of the course as well as the people within that discipline and 
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how they approach a problem. This insight can be valuable when working on a collaborative 
team. 
Do not be afraid to take control of your education. It is up to you to get the most out 
of your career, both academic and professional. College is and excellent time to explore and 
discover your passions through studio work, elective classes and internships. It is so much 
more than earning a degree to obtain a good paying job. This is something that you will 
probably do for 30+ years. Have it be something that makes your heart sing. 
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C~-IAPTER 4: GENERAL CONCLUSIONS 
The purpose of this research was to understand the role of the landscape architect and 
the interaction with engineers, public agencies, and the public in a collaborative design 
process for constructed wetland projects. Two themes that emerged from this general inquiry 
and which are presented in this thesis are the professional contribution of the landscape 
architect and public participation within the design process. 
Landscape architects have many skills which contribute to the final design of 
constructed wetlands. These include understanding the context of a site, having specific 
knowledge of plants ~,nd vegetation, working with the public, communicating through 
graphic representation, and other specialized skills specific to stormwater management 
projects. Many of these skills can be applied and are important to nearly every project a 
landscape architect will work on. Specialized skills, in this case for constructed wetlands and 
stormwater management, must be obtained outside of the traditional design program. It is 
important to continue to expand professionally by keeping up with current research in your 
area of interest through seminars, continuing education coursework, and professional 
journals. 
Looking at the three case studies through the existing participation models revealed 
that the Southwest Calhoun and Lake Nokomis projects approached genuine participation but 
only the Lake Nokomis project was able to sustain the higher level of participation 
throughout the process. The residents from these two projects perceived their concerns were 
being addressed and they influenced the decisions, although the level of the public's concerns 
and how they were addressed was different for each project. The landscape architects in these 
projects facilitated public participation in the early stages of the design process and 
integrated community needs and wants into the design. The Southwest Lake Calhoun and 
Lake Nokomis projects benefited from early and continuous public participation through 
design phases and that the person interacting with the public had experience in doing so. 
The research presented here suggests a creation of a new participation model which 
integrates key elements from the existing models and technical components specific to the 
project. The participation models presented by Arnstein and Wulz only describe a limited 
aspect of the case study projects. In the case of Arnstein's model, the focus is on who has the 
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decision making power, whereas wulz's model describes level of influence between the 
designer and client /user. what is missing is a consideration for the complexity of the 
constructed wetland projects, specifically communication of the scientific principles through 
different types of public education. Improved models, particularly integrating technical 
project components, would benefit practitioners as well as clients and users of these projects. 
No matter the scale or complexity of a prof ect, it is integral to include public 
participation such that they are left with a sense of empowerment having influenced the 
decisions. Although no two projects are the same, one could conclude that involving the 
public early in the design process and allowing them to actively take part in the decision 
making process can result in a proj ect in which the residents can take pride. If the complexity 
of the project limits the extent of the decision making power of the average citizen, then an 
open relationship with the designer where the residents perceive that their concerns are being 
addressed will provide a level of satisfaction in their participation. 
Limitation of Current Research 
The research results can only be applied to the case studies presented as no two 
projects are alike, as evidenced here with three constructed wetland projects. Some 
generalizations may be pulled from the results, but application to other projects should be 
made with caution. The complexity of each of the projects as well as the time allotted for the 
research limited the depth of information gathered during each of the interviews. Finally, the 
research results presented here are primarily from a professional viewpoint as only one 
person representing the neighborhood associations was contacted. 
Recommendations for Future Work 
Based on the results from the current research, there are several options for future 
research in this area. The first recommendation is to gain a more thorough understanding of 
public participation process as experienced by the public. Contacting a larger representative 
sample from the neighborhood associations and others involved in the Citizen Advisory 
Committees would provide a different point of view of the participation process. It would be 
interesting to compare the feedback from the citizens with the professions and determine how 
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closely they match when placed in the models. A second recommendation is to study the 
effectiveness of education that took place during the public participation process. Primarily, 
did it make a difference in how people perceived the wetlands? Two groups of citizens could 
potentially be contacted to answer this question: the neighbors and citizens that actively 
participated in the organized citizen committees and the general population who had access 
to newspaper articles, newsletters, and other publications describing these projects. The final 
recommendation is to correlate the measured effectiveness of the constructed wetlands in 
enhancing water quality with the public's perception of its effectiveness. 
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APPENDIX B. DATA USED IN THE ANALYSIS FOR 
CHAPTERS 2 AND 3 (SEPARATE CD-ROM) 
System requirements for the CD-ROM: IBM PC or compatible; Windows 95 or higher; CD-
ROM drive; hard disk (3MB free space available). 
Specific software requirements to open and view files: 
Analysis summary Adobe Acrobat Reader 5.0 or higher 
Data spreadsheets Microsoft Office Exce12003 
Transcripts Microsoft Office Word 2003 
CD-ROM contains full transcripts for all digitally recorded interviews and word processed 
notes for all phone interviews. Also included are data analysis spreadsheets showing results 
of the sorting process. 
